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At the bedside Barts neath

* 60 year old man
* Palpitations
* AF
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Reality at the bedside NHS Trust
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* No personalised tools for predicting risk of AF
* New drugs, but which one?
* No notes from GP/patient/hospital
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Missed Opportunities, Waste, and Harm

Science: What causes AF? What are the risk
factors?

Evidence: New drugs, but which one?
Care: No notes from GP/patient/hospital
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Neglecting any of these three factors can be NHS Trust

detrimental to individuals and patients ™ i) 9T
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The scope of LHS

Clinical Informatics
Public Health Informatics

Instrument Patient
Encounters

(Data + Tissue)

Improve Patient Care -
(Quallty + Outoomes) Generate Hypotheses

Len from every patient encounter sohat
we can improve their care, their family’s
care, and their community’s care

Verify and Validate

Apply Evidence Hypotheses

Formalize Evidence

Translational Bioinformatics
Clinical Research Informatics

Learning Health Systems

Interpret Results

. Intervention

Analyze Data A Design

DJx Ll

Health Problem
of Interest

Assemblie Data Take Action

Capture Practice
as Data

Formation of
Learming

Community
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Health Problem
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EHR Lifecycle
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Personal Electronic Health Health Information Nat! & Intl
Health Record Record Exchange Health Analytics

Quality 1 Clinical
Measures Public Health Research
Patient Practice Population Public

Public
Health Policy

Clinical
Guidelines

Clinical Decision
Support
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Veracity
Variety

Variability

Visualization

Value



HAPFTIC TECHNOLOGY
BIOIMPEDANCE TECHNOLOGY
PERSONAL HEALTH RECORDS
HL7 FHIR V4

OURARING 2

AMAZON PRIME
FOR HEALTHCARE

APPLE SKIN ID

INON FUNGIBLE
TOKENS (CRYPTO)

SPUT NEURAL NETWORKS
BIOHACKING

LONELINESS TECH

Big Data is Out

Peak of Exaggerated Expectations

FEMTECH

SWALLOWABLE TECH
WEARABLE BREAST PUMPS
DIGITAL CONTRACEPTIVES

DIGITAL TWIN TECHNOLOGY

]
fod Technology Trigger

Patient-centred healthcare

BLOCKCHAIN

ROBOTICS

HOLOLENS

SPEECH RECOGNITION

Trough of Disillusionment
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Digital Health
Hype Cycle 2019

www.healthcare.digital

TELEHEALTH

ONLINE TRIAGE
REMOTE MONITORING
CONNECTED DEVICES

Plateau of Productivity

Path of Enlightenment
SECURE CHAT (PATIENT TO DOCTOR )

REMOTE TESTING
MACHINE LEARNING

Al SYMPTON CHECKERS
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Conclusions: PROMSs dats act as 'in openers’ rather than ‘diais’. Prowiders need more support and guidance on how %o coliect ther
own mtemal data, how o rule out altemative explanations for their cuther status and how o explore the pessie causes of therr
outier stzius There 1s 20 tension betwesn PROMSs as a Ol sirafegy versus fer use n the care of individuzl patents PROMs fiz
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@ PubMed Health

— ) oot

Conclusion: For every hour physicians provide direct clinical face tirne to patients,
nearly 2 additional bours is spent on EHR and desk work within the climic day
Outside office hours, physicians spend another 1 to 2 hours of personal time cach

night doing additional computer and other clerical work
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 Analysis of risk factors

* Improve disease definition

* Risk prediction models

* Inform future discovery science and trials

* Understanding of disease mechanism and drug targets

. Barts Health
Evidence NHS Trust
Vigmi e s
» Automation/machine learning built into EHR for evidence/guidelines
* Real world EHR trials
* Comparative effectiveness research

 Surveillance
* Personalised recommendation
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Care
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* Prospective not retrospective 7Y | ST Vs

Decision support
Real-time linkage
Interoperability

Include patient experience, wearable and

—omic data

Patient can see and use their own data

Moo
\HS Foundation Trust

Mid Staffordshire (1353

NHS
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A promise to learn
- 3 commitment to act

s

improving the Safety of Patients
in England

o same Adan
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Reviews emphasising IT and research Barts Bedith

* Francis 2013

* Keogh 2013

* Wachter 2016

* Caldicott 2017

* Topol 2018

* We don’t need more reviews and reports

m Adherence and CVD events NHS

Barts Health

N of No. of e, of NHS Trust
Sudes  participants  CVD events R[N )
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Pur sthweoros

Chowdhury et al. EHJ. 2013.
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do dso year 1 year 2 year 3
Time to non-persistence
Apixaban Dabigatran
Rivaroxaban VKA
Va l ue ( 1) Barts Health
2008 2012 2016 NHS Trust
HF  « Ssystolic «  HFrEF (LVEF<35%) « HFrEF (LVEF<40%) M«gm
- Diastolic *  HFpEF (LVEF>50%) HFmrEF (LVEF 40-49%)
structural heart disease, diastolic *  HFpEF (LVEF>50%)
dysfunction BNP, structural heart
disease, diastolic
dysfunction
2006 2010 2016
AF *  First detected *  Paroxysmal (usually<48 hrs)

e Paroxysmal (self-
terminating)

e Persistent(non self-
terminating)

¢ Permanent

e Persistent (>7 days or requires
cv)
* Long-standing Persistent (>1 yr)

* Permanent

* AF secondary to
structural heart disease

* Focal AF

* Polygenic AF

* Post-operative AF

* AFin patients with
mitral stenosis or
prosthetic heart valves

* AFin athletes

* Monogenic AF

16



28-10-2019

TN NHS

Va | ue ( 2 ) Barts Health

NHS Trust
* Human and machine readable Ml IL s,
* Validated

* Stakeholder acceptability

* Multiple phenotypes (e.g. 8 for AF)

* Multiple data types
* Hospital and primary care EHR
* Trial data
* Registry data

* Multiple countries

yCL NHS
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WP2: Disease understanding and outcomes

Value (4)

definition

Expert Stakeholder group
consensus consensus
Refinement of Dat?-c_i riven
definitions

definitions

N

Validation of
definitions

P

Value (5)

AF secondary to
structural heart
disease

Focal AF

Polygenic AF

Post-operative AF

AF with
mitral stenosis/
prosthetic valves

AF in athletes

Monogenic AF

AF secondary to
respiratory disease *

LV systolic/diastolic dysfunction, and/or heart failure
Long-standing hypertension with LV hypertrophy
Congenital heart malformations

Car
Qalvular heart diseases

Other structura

Paroxysmal AF
Symptomatic AF v v
Atrial ectopy and/ or atrial tachycardia

Inferred: very early onset AF not elsewhere classified

Open / closed cardiac surgery
Other/ any surge

Mitral stenosis
Rrosthetic heart valves

Professional, or high level sports participation
Inferred: Other sports occupations v
e.g. sports coaches could infer former athletes

Long-QT, Brugada, Wolff-Parkingson-White syndrome v v
COPD
Sleep apnoea v v

Pulmonary hypertension
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1,8

14

1,9
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1.Interoperability
* Across study designs
* Across clinical settings
* Across universities and hospitals
* Across countries

2.Agreement of coding and definitions
3.Improved quality and use of routine clinical data
4.Potential EHR trials
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VITAL DRRECTION SROM THE RATIONAL ACAIKNY OF W DO
= Health Information Technology Interoperability NHS Trust

and Use for Better Care and Evidence

,ﬂl =y u *1& =

-Commit to end-to-end interoperability extending
from devices to EHR systems.

-Aggressively address cyber security vulnerability.

-Develop a data strategy that supports a learning
health system.
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Health informatics in UK Medical Education:
an online survey of current practice
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BM) Open Health informatics competencies in
postgraduate medical education and
training in the UK: a mixed
methods study
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Great to launch our new module, "Doctor as Data
Scientist” to all our 1st year MBBS students @ ICLMS
today, @doctordebaral
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New course, new territory, new aims
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Postgraduate training in HI
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Evidence

* Digital Academy

Digital Cardiology

A Bertish Canfiovastular Society Natiosal Symposiem

Seitish Cardiowascular Sadlety, London, 1st November 2019
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Or Srouvi Nadde
Artifictal Intelligence In Cardiology
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* Faculty of Clinical Informatics (FCI)

* Federation of Informatics Professionals (Fed-IP)
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Search news News

Top unsversites will host new Academny to train digaal

healthcare leaders of the future
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* Global Digital Exemplar programme

Global Digital Exemplars: “lvy League”
England

—— Ciry Mospisahy
Salford Royat S Sendertird m

Lsverumy bongetals U_‘";j
Blirmingham

[RUSI— )5 |

The Royst Ly

SIS
Preainsres (Novesls wisston west surton [TZEY
. N
Len and Dutstabile '; |: 5]

Hospital
t Tur

Owtora Uenversity Hospiraks [T
- e
Univerity Wosptiah aritol 1234 S
oot » Royal Free London h s bj

CYLDCRINSNE Tiamt

Taunton and Somerud AN
e VS :

ny gy S anarene (K

@ 0rArdrewHare

trawdnl 7

yCL NHS

Barts Health
All commentary? S ts Heat)
e SUS— w1

Big data analytics to improve
cardiovascular care; promise
and challenges
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Qutstanding problems

* |s {...} making healthcare more efficient?

* |s {...} making healthcare more effective?

* Is {...} reducing inequalities?

* Is {...} causing harm?

* |s {...} aligning research and care?

* |s {...} dealing with ethical and regulatory concerns?

Summary

e Define the mess
* Draw cycles
* Clean the mess
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Patient-centred vs Researcher/Data/Tech centred Barts :':ﬂtg
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The study is open: Participants are
now recruiting investigators
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People not data s

“He who studies medicine without books sails .ﬂr*tm
an uncharted sea, but he who studies medicine
without patients does not go to sea at all”

William Osler

“It’s important to remember that behind every
data point is a daughter, a mother, a sister — a
person with hopes and dreams.”

Melinda Gates
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New York Times Bestselling 1 &
Author of Sapiens . =

* “In the early twenty-first century the
train of progress is again pulling out of
the station — and this will probably be
the last train ever to leave the station
called Homo sapiens. Those who miss
this train will never get a second
chance. In order to get a seat on it you
' need to understand twenty-first-

A History of century technology, and in particular

the powers of biotechnology and

Tomorrow computer algorithms.”
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